Wogonin reverses hypoxia resistance of human colon cancer HCT116 cells via downregulation of HIF-1α and glycolysis, by inhibiting PI3K/Akt signaling pathway.
Hypoxia induced drug resistance is a major obstacle in the development of effective cancer therapy. In the present study, the reversal abilities of wogonin on the hypoxia resistance and the underlying mechanisms were discovered. MTT assay revealed that hypoxia increased maximal 1.71-, 2.08-, and 2.15-fold of IC50 toward paclitaxel, ADM, and DDP in human colon cancer cell lines HCT116, respectively. Furthermore, wogonin showed strong reversal potency in HCT116 cells in hypoxia and the RF reached 2.05. hypoxia-inducible factor-1α (HIF-1α) can activate the expression of target genes involved in glycolysis. Wogonin decreased the expression of glycolysis-related proteins (HKII, PDHK1, LDHA), glucose uptake, and lactate generation in a dose-dependent manner. Further, Western blot experiments exhibited that wogonin could down regulate HIF-1α expression and glycolysis through inhibiting PI3K/Akt signaling pathway, which might be the mechanism of reversal resistance of wogonin. Also, wogonin could inhibit the growth of transplantable tumors and the expression of HIF-1α, glycolysis-related proteins and PI3K/Akt in vivo. In summary, wogonin could be a good candidate for the development of new multidrug resistance (MDR) reversal agent and its reversal mechanism probably is due to the suppression of HIF-1α expression via inhibiting PI3K/Akt signaling pathway.